Objective: Electrocardiography (ECG) is a simple, valuable and easily applicable test that can be used in supporting the diagnosis and assessing the severity of pulmonary thromboembolism (PTE). In this study, it was aimed to identify the role of ECG scoring in diagnosis and follow up of PTE in comparison with community acquired pneumonia (CAP). Methods: Patients with the diagnosis of PTE and CAP were included in the study prospectively between January 2007 and January 2009. ECG scorings were evaluated by two different cardiologists by the method described by Daniel et al at admission (day 0) and day 3, 10 and one month of treatment. Median values of ECG scorings were compared between days and between groups. Results: Forty-five patients with PTE, 35 patients with CAP were included in the study. Although no statistically significant difference was identified between the ECG scorings of the two groups in each measurement point, ECG scores decreased more rapidly in PTE group within days. Within the PTE group, day 0 ECG score was identified higher in submassive patients than nonmassive ones (p=0.001). Conclusions: Although ECG score did not differentiate PTE from CAP, depending on its rapid decrease in PTE, it can be used in the follow up. For submassive PTE patients that must be diagnosed and treated immediately, ECG scorings can be used to support the diagnosis and to assess the clinical severity. (Hong Kong j.emerg.med. 2012;19:249-256)
Introduction
Pulmonary thromboembolism (PTE) is a universally widespread disease with high morbidity and mortality and can lead to severe life threatening cardiopulmonary failure. Its annual incidence is approximately 1000-2000 patients per year globally and more than one third of these were recurrent PTE patients. [1] [2] [3] Approximately three percent of PTE patients die within 48 hours and 10-15% of them die within 30 days of diagnosis, and cardiopulmonary failure is present in 5-20% of patients at admission to hospital. [4] [5] [6] [7] Electrocardiography (ECG) is a simple, valuable and easily applicable test that can be used in diagnosis and severity assessment of PTE. In previous studies, a scoring system composed of ECG parameters were found relevant with the severity of PTE and the possible role of this scoring system in determining prognosis were discussed. [8] [9] [10] [11] [12] In the study of Daniel et al it was found that ECG score increase with the severity of pulmonary hypertension in PTE and a score 10 is highly suggestive of severe pulmonar y hypertension and severe PTE. 11 In a recent study it was shown that ECG had an important role in assessing the severity of PTE. A cut off point of 6.5 was identified valuable to differentiate the severe PTE patients from the others and a relationship was also found between Wells and ECG scorings. 8 Based on these findings, we hypothesised that ECG might provide important contribution to differentiate the diagnosis of PTE and CAP that had similar clinical presentations. We aimed to determine the role of ECG scoring in diagnosis and follow-up of the PTE in comparison with the community acquired pneumonia (CAP).
Methods

Study population
This study was performed in a university hospital between January 2007 and January 2009. Patients who were older than 18 years old suspected to have PTE or CAP at their admission to emergency department were recruited in the study prospectively and consecutively. Patients were first evaluated in the emergency depar tment and then a dmitted to pulmonar y department for further diagnosis and treatment. The ethics committee of the institution had approved the study and signed informed consent were obtained from patients before being enrolled in the study. 
Results
A total of 80 patients (39 male, 41 female) with the mean age of 6116 years were included in the study.
having no shock or hypotension, no right ventricular dysfunction and no signs of myocardial injury.
Community acquired pneumonia (CAP): Patients were diagnosed as CAP according to IDSA criteria and included in the study as control group. 14 All patients were evaluated either with multi-sliced thorax CT or PA Chest X-ray and laboratory tests in order to confirm coexistence of these two diseases. If there was a coexistence of these two diseases then these patients were excluded from the study. Patients were grouped into as having PTE and CAP and they have received either anticoagulant therapy or antibiotic therapy according to their diagnosis.
Study design
All patients were evaluated for the risk factors for PTE and CAP. Symptoms and signs (cough, chest pain, dyspnoea, fever), chest X-ray findings (infiltration, elevation of diaphragm, pleural effusion, linear atelectasis), and ECG findings (sinus tachycardia, negative T wave, incomplete right bundle branch block, S1Q3T3 pattern) and echocardiographic findings (right ventricular dilatation, hypokinesia, paradoxical septal movement, tricuspid regurgitation, p u l mo n a r y a r t e r i a l p r e s s u r e ) wer e r e c o r d e d prospectively. These data were evaluated on the day 0, 3, 10 and one month of diagnosis. At the end of first month, patients who had resolution of symptoms and physical examination findings were evaluated as cure.
Electrocardiographs of all patients were evaluated by two different cardiologists who were blinded to the diagnoses of the patients and the scores according to the method described by Daniel et al (Table 1 ).
11
Patients with PTE and CAP were compared for ECG scores.
Transthoracic echocardiography was performed to all patients who were haemodynamically unstable before the diagnosis of PTE or CAP. Right ventricular dilatation and function, septal movement and systolic pulmonary arterial pressure were assessed. Left ventricular ejection fraction was calculated using the modified Simpson method. Subgroup analysis was Electrocardiographic findings of PTE and CAP groups were evaluated and compared (Table 3) . ECG scores were calculated among the patients with PTE and CAP at admission (day 0), day 3, 10 and 1 month of treatment (Table 4) . Inter-observer variability was not significant between the two cardiologists (Cronbach's  coefficient: 0.99). When median values of ECG scores were compared between the groups in each measurement point, no significant difference was identified (Table 4) ; however the rate of decline of the ECG score was found significantly higher in PTE group than CAP group (p=0.036) (Figure 1 ).
In PTE group, when submassive (n=13) patients were compared with the nonmassive ones (n=31) for their ECG scores at day 0 and at the end of the first month, a statistically significant difference was identified. ECG score was 75 in submassive patients at day 0, whereas it was 23 in nonmassive ones (p=0.004) (Figure 2 ). Since there was only one patient with massive PTE, he was not included in the subgroup analysis.
When the ECG scores of submassive PTE patients were compared with the scores of CAP patients significant differences were identified at day 0, day 3, day 10 and day 30 of treatment (p<0.05) ( Table 5) .
Echocardiography was performed to 30 patients in PTE group and 8 patients in CAP group who were haemodynamically unstable and the results were summarised in Table 3 . Echocardiographic results of the PTE and the CAP groups were compared and no significant difference was identified in pulmonary arterial pressures (PAP) [4619 mmHg and 3618 mmHg, respectively (p=0,284)].
A significant positive correlation was found between ECG score on admission and echocardiography findings in PTE group. There were positive correlation between ECG score of day 0 and right ventricular hypokinesia (r=0.484, p=0.003), septum paradoxical movement (r=0.343, p=0.033), pulmonary arterial pressures (r=0.374, p=0.045) and ejection fraction (r=0.398, p=0.015).
Discussion
This study showed that ECG can be useful in PTE follow-up monitoring and ECG scores can provide an important contribution in differentiation of submassive PTE patients from the nonmassive ones. Prognostic value of ECG scorings was emphasized in previous studies. [8] [9] [10] [11] [12] In the study of Daniel et al it was found that ECG score increases with the severity of pulmonary hypertension in PTE and a score 10 is highly suggestive of severe pulmonary hypertension. 11 In a recent study it was shown that ECG had an important role in assessing the severity of PTE. A cut off point of 6.5 was identified valuable in this study to differentiate the severe PTE patients from the others. 8 In that study, with a new scoring tool of ECG, a relationship was found between Wells and ECG scorings. 8 In the current study it was hypothesised that ECG might provide important contribution in differential diagnosis of PTE and CAP that had similar clinical presentations. To the best of our knowledge this is the first study in the literature that studied this scoring in a patient group other than PTE. However no significant difference was identified in ECG scorings of PTE and CAP patients on admission. Our study has shown that ECG scoring was significantly higher in the submassive PTE patients in comparison with nonmassive PTE patients. During the follow-up, a more rapid decrease was identified in ECG scorings in PTE patients than in the CAP patients.
In our study, although a statistically significant difference in the scoring, it would be too assertive to use the score difference to differentiate CAP and PTE. It can be used as an adjunctive method for differential diagnosis.
The electrocardiographic patterns that can be identified in PTE are sinus tachycardia, arrhythmia, ST-T segment changes, p-pulmonale, right axis deviation, right bundle branch block (RBBB) and S1Q3T3 The prognostic value of the scoring system was not evaluated in this study. This requires a long term follow up of these patients. In our study the patients were evaluated at admission to emergency department and then at day 3, 10 and one month. So we could not make any comment about the prognostic role of the scoring system. We just tried to emphasize its diagnostic role.
The limitation of the study is small sample size especially the number of CAP subjects. Recruitment is consecutive manner but according to our exclusion criteria we did not include CAP patients having severe sepsis and septic shock and also patients unwilling to be included in our study. We thought that these might lead the low number of CAP patients.
Conclusion
In conclusion a more rapid decrease was identified in ECG scorings of PTE patients than the CAP patients. It is suggested that periodic follow up ECG is useful in monitoring the treatment progress of PTE patients. For submassive PTE patients that must be diagnosed and treated promptly, ECG scorings can be used in emergency rooms to support the diagnosis and to assess the clinical severity. Further studies with greater number of patients that will evaluate the ECG scorings for a longer time period are necessary.
pattern. 9, 10, 12, [15] [16] [17] The ECG findings of submassive and massive PTE include inverse T wave in V1-V4 derivations, incomplete RBBB or complete RBBB, sinus tachycardia, S1Q3T3 pattern, right axis deviation, left axis deviation and p-pulmonale. 13, 15, [18] [19] [20] [21] In only one study in the literature the ECG findings of CAP was defined as clockwise rotation of heart in 16%, p-pulmonale in 10 % and S1Q3T3 pattern in 8%. The right axis deviation, RBBB, ventricular extrasystole, atrial fibrillation and nodal rhythm were identified less. 22 In our study, inverse T wave was identified in 30 patients (67%) and sinus tachycardia in 15 patients (33%) in the PTE group.
Electrocardiography in PTE is an indicator of haemodynamic changes occurring due to right heart load. In previous studies, a significant relationship was found between right ventricular load and ECG findings. [10] [11] [12] 18, 23 In the study of Kucher et al, QR pattern in V1 derivation was found to be related with right ventricular dysfunction. 23 In the study of Ferrari et al it was emphasized that negative T waves in anterior (V1, V2, V3) derivations were correlated with higher pulmonary arterial pressures. 18 Escobar et al, performed a study with 644 haemodynamically stable PTE patients and revealed that sinus tachycardia occurring months after diagnosis was correlated with 2.2 times increased risk of mortality. Besides, atrial arrhythmias were found to be related to the mortality within the first 15 days. 12 In patients with PTE, early mortality within first 3 months was reported as 2-10%. 24, 25 In our study only 2 patients died (4.4%). The ECG score were found significantly higher in these patients.
In our study, the findings of pulmonary hypertension in echocardiography of PTE patients and CAP patients were compared. No significant difference was identified in PAPs of PTE and CAP patients. This can be explained with high number of patients with comorbidities in CAP group (with COPD and coronary arterial disease). A significant positive correlation was observed between PAPs and ECG scorings in PTE group. With respect to these results: ECG scorings can be considered in situations when echocardiography is not available for predicting the severity of PTE.
